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1. Synthesis of YBCO (2): Second heating process

Weighing

® Take the crucibles from the furnace at 200°C. Weigh “crucible + powder + cap” and
“crucible + powder”.

® After putting the powder to a mortar, weigh also the crucible and cap. Check the change

of the weight.

Mixing
® Clean the mortar and pestle with ethanol.
® Put the powder to the mortar. As we did last time, mix the powder in a plastic bag filled

with dry nitrogen for 1-1.5 hours.

Pressing to make pellets

® Choose one crucible and cap. Do not wipe them with ethanol

® Weigh “cap” and “crucible”

® Measure the cross sectional area of the powder press mold. This is necessary to obtain
pressure from the applied force. Since the mold is machined very precisely, do not drop
them to the floor. (They may be deformed by a mechanical shock.). Also, the three parts
of the mold is made so that they fit each other. So, do not mix them with other sets.

® Put some amount of the powder to the press mold. Apply force of around 1700 kgf (—

Calculate the pressure). Press 5 min to make a pellet. Write in the lab notebook the time

and force (pressure) for the press.

[How to use the pressurizer]

(1) Put a press mold on the lower (movable) plate of the pressurizer.

(2) Fix the notch at the tip of the bar to the small knob at the right bottom. Rotate
clockwise to tighten the knob.

(3) Put the bar to a hole of the hydraulic jack. Move the bar up and down to pressurize
slowly. Keep your face away from the pressing tool. Put the acrylic resin board in
front of the pressing tool. Be sure to that the pressure tool is exactly vertical.

(4) During the pressurization, check changes in the pressure. If pressure decreases,
probably you should tighten stronger the knob used in (2).

(5) When pressuring time finishes, loose the knob (rotate counterclockwise) to release

pressure. If you rotate the knob too much, oil starts to leak. Only rotate up to around



270deg.

(6) Press down the lower plate by hand. Take the press mold out.

® Move the pellet to the crucible. Make a “tower” of pellets. When moving a pellet, pay
attention not to break the pellet. Use a folded spatula.

® Remove powder from the press mold each time after pressing. Otherwise, the press bar
becomes difficult to move gradually and finally it may get stuck.

® The thickness of a pellet should be less than 2 mm, so that later a sample should fit
inside a susceptometer coil and resistivity measurement should be easier. Nevertheless,
too thin pellets are not good either. For the magnetic levitation experiment, a few thicker
pellets may be useful.

® The pellet at the bottom is called “bed” and play a role to avoid direct touching between

the crucible and the other pellets. Don’t use the “bed” pellet for later measurements.

Drying and weighing
® Weigh “crucible + pellets” and “crucible + pellets + cap”
® Put the crucible inside the furnace carefully. Record the positions of the crucibles.

® Bake at 200°C for ~20 min to dry, then weigh them again.

Second heating process

® Keep the furnace temperature at 920°C for more than 24 hours, followed by annealing
at 500°C and more than 24 hours. Take the crucible out at 200°C to avoid moisture
absorption.

® Heating sequence:

920°C
1
{f
500%C +.  Furnace-cooled
| .= keep at 200°C
~30min 5h  10h 77h 5h 24477 h

Cleaning up

® Clean the mortar and pestle with HCI as last week. Also, the press mold should be wiped
with HCI. After cleaning the mortar, put some clean HCI to the mortar and wipe the
pressing tool using tissue with HCl. Wear rubber gloves. The press mold can be
damaged by HCI. So do this cleaning process quickly.

® Clean up the table before leaving.



Appendix -- Japanese-English list of technical words for deeper communication!

5D1F rutsubo crucible

kR ro furnace

BIEAS omosa-wo-hakaru weigh

£ nyubachi mortar

s nyubou pestle
MARBREER hunmatsu-seikei-kanagata powder press mold
hnER ka-a-tsu-ki pressurizer
HEDYYF yuatsu-jakki hydraulic jack
DFEH tsumami knob

ZIE (NN kire-komi notch

NT hera spatula

WAL Z5t jikaritsu-kei susceptometer
Wit jiki-fujo magnetic levitation




